ABSTRACT: Risky driving attitude terminology is used to explain behaviors, which directly increase accident risk, such as over speeding or violation to traffic rules while driving and attitudes related to traffic safety. This study is focused on driver factors in traffic accidents and was carried out in order to show risky drivers' attitudes tendency, especially. In this study, in order to develop a risky driver attitude model, factors explaining obedience to speed rules, caring about traffic accidents, risk taking tendency in traffic and violations of basic traffic rules were studied. For this reason with the assistance of structural equation models LISREL 8.54 was used to try to develop a model, and fitness of the model has been discussed considering various fitness criteria. On the other hand, analysis of variance was performed for factors measuring sex, education level, age and driving experience, in order to portrait risky drivers. 
Introduction
Road-traffic accidents are a leading cause of death in Turkey. According to Road Traffic Accident Statistics 2002 data (Data does not cover the number of road traffic accidents in the area of gendarmerie-police soldier responsibility), a total of 407103 traffic accidents occurred in Turkey, and reports indicated that 5000 people died while 100000 were injured and the cost of road crashes in 1999 was about US$ 3 billion to the Turkish economy in these accidents. Involvement rates in these traffic accidents are 65% for cars, 19.3% for trucks (van-long driver), 4.8% for buses and 1.7% for bicycles or motorcycles. The distribution rates of the killed drivers in these accidents are 53.6%, 18.6%, 2.67% and 15.57%, respectively. This is a major threat to public health. The data given above are recorded data. Actually, the real quantity is approximately more than twice of the recorded data. These results are fairly high even in the world where so much loss is not recorded in wars and natural disasters. Traffic accident death rates steadily decreased in the industrially developed countries in the last thirty years. Death rate for 100 million vehicles per mile in England in 1970 was 6.09, in 1985 were 2.68 and in 2001 is 1.21. These rates in Sweden are respectively given as 5.67, 2.37 and 1.34; they are 5.67, 2.37 and 1.34 in the USA. In Turkey the 2001 rate is 11.74 (Road Traffic Accident Statistics, 2002) . This quantity implies the importance of the problem and requires a prompt response to solve the problem.
It is commonly acknowledged that human factors may contribute to accident involvement in traffic. Based on a study of 2041 traffic accidents, Sabey and Taylor (1980) concluded that human factors were contributing elements in 95% of the accidents. In particular, driving behaviors was identified as the most central of these factors. In a study based on driver, vehicle and environment factors in traffic accidents, Jashua and Garber (1992) has detected that the most common accident type resulted from drivers' faults. In addition, researches demonstrated that some demographic characteristics are related to the tendency to have accidents (Iversen, 2004; Turner and McClure, 2004; Rundmo and Iversen, 2004) . Different researchers examining drivers' attitudes have classified risky drivers' attitudes into different groups. However, drivers' attitudes are composed of two groups basically. These are errors and violations of rules. As it is thought that their psychological sources are different, prevention of them are also different. Errors are expressible as planned actions that do not reached to the intended result, and violations are intentional deviations from rules believed necessary to provide safety in a potentially dangerous system (Reason et al., 1990 ). An investigation result performed by a group of researchers with different sampling revealed that violation is a factor related to involvement in accidents; but errors are not related to involvement in accidents (Parker et al., 1995) . There are several studies that examined risky driving attitudes containing errors, violations and personality in the literature (Bell et al., 2000; Begg and Langley, 2004; Iversen, 2004; Iversen and Rundmo, 2002; Lajunen and Parker, 2001; Peck, 1993; Rajalin, 1994; Rundmo and Iversen, 2004; Turner and McClure, 2004; Summala, 1996; Sümer, 2003; Ulleberg and Rundmo, 2003; Reason et al., 1990) . Parker et al. (1995) examined the relationship among errors, violations and forgetfulness and their rate of involvement in a traffic accident. Three factors, explaining 33% of the total variance, were determined by using factor analysis from the data collected among 520 drivers. This study revealed that being young and male anticipates violations and these violation factors make them susceptible to accidents. Blocke and Hartley (1995) carried out a renewal study on drivers living in west Australia. In this study three factors were determined which are general errors, dangerous errors and dangerous violations. Lawton et al. (1992) The researchers studied a sample of 517 drivers. As a result of the study, they obtained five factors, which are violation, carelessness, exaggerated self-confidence, stress and driver existence image. In addition, according to the study, driving time, sex and age played an important role in involvement in an accident. Another study investigated in Turkey belongs to Sümer (2003) . A contextual mediated model was proposed to distinguish the distal (i.e. personality factors) and proximal (i.e. aberrant driving behaviors) factors in predicting traffic accident involvement. Turkish professional drivers (N=295) answered a questionnaire including various measures of personality factors, driver behaviors, and accident history. He found that latent variables in the distal context predicted at least one of the proximal elements with relatively high path coefficients. Iversen and Rundmo (2002) examined relationships between personality, risky driving and involvement in accidents. Their questionnaire included measures of risky driving, accident involvement, recklessness, sensation seeking, locus of control and driver anger. They found that those who scored high on sensation seeking, recklessness and driver anger reported more frequent risky driving compared to those who scored low on these variables. They were more often involved in both speeding and ignorance of traffic rules. Iversen (2004) investigated whether toward traffic safety issues are predictors for future risk behavior traffic. Results of his research show a high correlation between the dimensions of attitudes and behaviors at the two data collection points. Iversen's model has 3 exogenous latent variables (1-attitude toward rule violations and speeding, 2-attitude toward the careless driving of others, 3-attitude toward drinking and driving) and an endogenous latent variable (risky driving behavior). Rundmo and Iversen (2004) focused on traffic accident risk perception. The aim of their paper is to present the result of the evaluation of the effect of the campaign and to examine the association between risk perception and traffic behavior. Their model includes speeding and rule violations.
In summary, a group of researchers, who maintain that human errors that cause traffic accidents are not standard, tried to classify risky driving attitudes. In these studies violations and errors found related to different driver characteristics. Also, according to these studies, some violations are speed alls related to accident involvement. For example, many investigations revealed that drivers who were involved in an accident were drunk. Many other researches showed that there is a strong correlation between speeding and accident involvement. Our study focused on the driver factor in traffic accidents and was carried out in order to show risky drivers' attitudes tendency, especially. Since our study aims to propose an initial model for Turkey, the basic factors containing only violations related to risky drivers' attitudes were investigated.
Method

Sample
The drivers were selected using a stratified sampling method. The research sampling was composed of 600 individuals driving different kinds of vehicles in Eskişehir-Turkey. The questionnaire survey was carried out with the support of 4 th class students of Osmangazi University Statistics Department on the basis of face-to-face interview with drivers. The questionnaire used in this study was composed of "the driver's behavior" questionnaire, improved by Reason at al. and "the recklessness attitudes towards traffic safety, and risk behavior" questionnaire, used by Ulleberg and Rudmo. A total of 548 respondents returned the questionnaires, yielding a response rate of 91%. For this reason, the analysis was performed based on the responses of the 548 drivers. Of these, 28% were women and 72% were men. Of these, 33.2% were 18-28 years old, 38.5% were 29-39, 19.3% were 40-50, 6.4% were 51-61 and 2.6% of them were 61 years old and above. Distribution of the respondents were as given; 73% were private car drivers, 11.3% were taxi drivers, 7.5% were small truck (van) drivers, 5.5% were bus drivers, 2% were bicycle or motorcycle drivers and 0.7% were truck (long vehicle) drivers. 11.5 % of the drivers had traffic experience of less than two year, 40 % were experienced for 3-10 years, 32.3 % were experienced for 11-20 years and 16.2 % were experienced for more than 20 years.
Measures
Through a review of the literature we selected five factors about risky driver attitudes in traffic or involvement in traffic accidents. These included: Risky driver attitudes, Obedience to speed rules, Caring about traffic accidents, Risk taking tendency in traffic and violations of basic traffic rules (see e.g. Cellar, Nelson and Yorke, 2000; Hilakivi et al., 1989; Jonah, 1997; Parker et al., 1992; Rutter,Quine and Chesham, 1995; Ulleberg and Rundmo, 2003; West and Hall, 1997) . In this study, latent structure is composed of Risky driver attitudes and explanatory structures are composed of Obedience to speed rules, Caring about traffic accidents, Risk taking tendency in traffic and violations of basic traffic rules. The structure, composed of the relationship of four assumed independent latent variables (A, B, C and D) to one dependent latent variable (E) constitutes the model to be tested. The first factor was entitled Obedience to Speed Rules. Questions were related to whether it is acceptable to ignore speed rules to ensure traffic flow. The items of the second factor, Caring about Traffic Accidents, were phrased as follows: " I am afraid to injure a person with my car", "I can not carry on my life as if nothing had happened if I injure a person in traffic", "I wish no body injuries if I get involve in an accident". The second factor is related to drivers' opinion about traffic accidents. That third factor questioned drivers' attitudes toward speed and drink driving. Fourth factor is Violations of Basic Traffic Rule. The last factor was related Risky Driver Attitudes. These items are given in Table 1 .
The questionnaire was given on a face-to-face basis. It is composed of 42 questions. 8 of the questions are related to demographic characteristics of drivers while 34 of them are about their behaviors in traffic. Since the explanatory powers of 16 questions were not strong enough, they were not incorporated into the analyses. The questionnaire used in this study was composed of "the driver's behavior" questionnaire, improved by Reason et al. and "The recklessness attitudes towards traffic safety, and risk behavior" questionnaire, developed by Ulleberg and Rudmo.
Table1. Factors for items measuring Risky driver attitudes
Factor A. Obedience Speed Rules a1-It is acceptable to drive in 100 km/h on a straight road if there are no other vehicles within 1.5 km. a2-Safe drivers can exceed speed limits. a3-There is no problem to drive above the speed limits, if the conditions are proper. a4-Driving 5 or 10 km above the speed limit is OK because everyone does it. Factor D. Violations of Basic Traffic Rules d1-Sometimes it is necessary to bend the rules to keep traffic going . d2-Sometimes it is necessary to ignore violations of traffic rules. d3-It is more important to keep up the traffic flow rather than always follow the traffic rules d4-Sometimes it is necessary to bend the traffic rules to arrive in time. d5-It is better to drive smooth than always follow the traffic rules.
Factor E. Risky Driver Attitudes e1-Sometimes it is necessary to violate the traffic rules to keep traffic going. e2-Sometimes it is necessary to take risks in traffic. e3-A driver who takes risks and violates some traffic rules does not mean he is a less safe driver. All items were answered on five-point Likert scales ranging from 1 ''strongly agree'' to 5 ''strongly disagree''.
Statistical analysis
Cronbach's alpha coefficient was applied to evaluate the internal consistency of the attitude measures. The relationship between latent variables was estimated using structural equation modeling. Structural Equation Modeling (SEM) is a comprehensive statistical method used in testing hypotheses about causal relationships among observed and unobserved (latent) variables and has proved useful in solving the problems in formulating theoretical constructions (Reisinger and Turner, 1999) . Its function was found to be better than other multivariate statistical techniques which include multiple regression, path analysis and factor analysis. Other statistical techniques can not take into consideration that which is due to the interaction effects among dependent and independent variables. Therefore, a method that can examine a series of dependence relationships simultaneously helps to address complicated managerial and behavioral issues. SEM also can expand the explanatory ability and statistical efficiency for model testing with a single comprehensive method (Pang, 1996) . Data was analyzed by means of the LISREL 8.54 Program. LISREL (LInear Structural RELationships), a statistical modeling technique, was chosen to generate a model that best fits the data. LISREL combines features of multiple regression, factor analysis, and path analysis to allow the examination of both observed and latent variables in complex relationships. LISREL provides a simultaneous estimation of the model, estimation of causal relationships among latent variables with multiple indicators, inclusion of both measurement and structural properties of theoretical models, measurement of direct and indirect effects, inclusion of measurement errors and correlation of residual, and estimation of non-recursive causation. LISREL requires the researcher to provide a base or starting point called the hypothesized model. Then, through a series of iterative modification indices, LISREL provides information that guides the researcher toward an ameliorator's empirical model. Once the model's structure or explanatory power has been maximized, the researcher has a final model (Byrne, 1998; Cudeck, Toit and Sörbom, 2000; Hayduk, 1987; Jöreskog and Sörbom; 2001; Pang, 1996; Steenkamp and Baumgartner, 2000) .
Hypotheses developed to test the relationship among the latent constructs are given below:
H1; There is a significant relationship between Risky driver attitudes and Obedience to speed rules. The more to obedience speed rules, the less risky are the driver attitudes.
H2; There is a significant relationship between Risky driver attitudes and Caring about traffic accidents.
H3; There is a significant relationship between Risky driver attitudes and Risk taking tendency in traffic.
H4; There is a significant relationship between Risky driver attitudes and Violations of basic traffic rules.
The overall model is assessed using goodness-of-fit criteria (see Table 2 ). Table 2 provides an overview over some rule of thumb criteria for goodness-of-fit indices. This included the goodness-of-fit index (GFI), the adjusted goodness-of-fit index (AGFI) and the root mean square error of approximation (RMSEA). Traditionally, a GFI and AGFI of 0.90 or above and a RMSEA of 0.05 or less have been considered to indicate a good fit between the model and the data (Schermelleh-Engel and Moosbrugger, 2003). 
Results
When the proposed model and fitness criteria given in Table 2 were compared, the fit measures indicated that the proposed model fitted the data acceptable: GFI=0.90, AGFI=0.87, CFI=0.96, RMSEA=0.077. According to results of the factor analysis, the path model explained 82% of the total variation in risky driver attitudes. Individual relationships were examined for statistical significance as well. The effects of the exogenous variables on the endogenous variable were determined using t-Statistics. Each path forms its own hypothesis. Table 3 presents the effect of exogenous latent variables on the endogenous latent variable for the model. Maximum Likelihood estimates, standardized solutions, Cronbach alpha values, R 2 and t-statistics are shown for each of the effects. All causal relationships are significant at the 0.05 level. H1, H2, H3 and H4 assumptions for the proposed model have been approved. There are significant negative causal relationships between obedience to speed rules and risky driver attitudes (γ 11 = -0.30). This value means "the more obedience to speed rules, the fewer risky driver attitudes." There are significant positive causal relationships between caring about traffic accidents positive attitudes towards traffic rules and risky driver attitudes (γ 21 = 0.27). In this case, contrary to the expectation of less risky attitudes when caring about traffic, this value is found to be positive. This result may be interpretable in that increased sensitivity towards traffic accidents does not have any significant effect on decreasing risky attitude and behavior. A similar significant relationship was determined between risk taking in traffic and risky driver attitudes (γ 31 = 0.41). This means that if the risk-taking tendency rises, then the risky attitudes will rise, too. Violation of traffic rules was the strongest predictor for behavior (γ 41 =0.87). Increase in violations of basic traffic rules will result in an important increase in risky drivers' attitudes. The four predictors explained 82% of the total variation in risky driving attitude. This value shows that the explanation rate of the proposed model with the latent variables taken is fairly high. These results show that the proposed model is a proper model for explaining risky driver attitudes in Turkey. The path diagram for the proposed model is given in Figure 1 . It shows the tested model, with standardized path coefficients. 
Discussion
The human factor is evaluated on a wide range from driving frequency to drivers' demographic characteristics; from psychomotor abilities to their personalities, and all of these factors play a past in accidents at different rates. In this study in order to get assistance to explain risky drivers, ANOVA was performed for demographic factors such as sex, education level, age and driving experience. For education level and experience, risk taking was not found to be significant. For sex, related to violations of basic traffic rules, d1 and d2 were found significant. From these results, it appears that men are more eager to bend basic traffic rules than women For education, d1 and d4; for driving experience, d1, d3 and d4; for age, d1, d2, d3 and d4 were found to be significant. While 19-29 age group takes the highest average value on violation to traffic rules, the lowest average value is for the 61 and older age group.
This study, tried to measure drivers' attitudes through their own responses. In the light of their responses, we tried to describe risky driving attitudes of Turkish drivers. In the proposed model four exogenous latent variables were included; however, the model can be developed by incorporating new factors thought to effect risky drivers' attitudes. The study reveals that drivers are not able to read the road and to take precautions relating to it and most of the respondents saw traffic accidents as a result of fate. According to 2002 data, individuals' having a driving license is about 15 millions and number of vehicles is about one million in Turkey. In addition, in 2002, 500000 people received driver licenses from driver training centers. One of the most important results reflected as a result of this study is that if the drivers' obey the speed rules, risky driving tendency decreases. In view of these results, we suggest making drivers' more conscious of high speed and its results, especially, at the drivers' training centers, in addition to the lessons containing more qualified traffic information, other teaching and training lessons such as speed in traffic and results, and risky driver attitude in traffic and results should be added.
